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A control system having a rotatable knob for selecting various operating modes is described. The control 
system includes a stationary toroidal coil and a braking washer operativefy connected with it. The rotary 
direction, the angular deflection and the function of the braking washer are scanned and supplied to an 
electronic processing system, whereupon the processing system furnishes the actual control commands 
to the equipment to be controlled. Among the uses for the control system are to enable remote control of 
various kinds of equipment in at least two modes of operation, one of them being speed control as a 
function of the rotational speed of the control system. 
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?* * r ? 5 x^vrttft^x^ 2 5 © tfi 2J «9 
BB2ttSCa 2 4 4 i^Lt7y^-F 

2 5 0©iBfl«"Q*$>*T*--h 2 4 3 ©31 2 
A2HW*-Cj»ttdt«tf-C^ao *7^ - h243 
©ffl2jtt«tft 2 5 7 i^Lt«J»82 6 0 *c 

r»1B)#f*tt3*tfto 
n 7 * - * # IB *S 2 0 1 . 2 0 2 *» & 

amsfti/«*^«Li . L2tt»^ft«©a 
ffla-p<fc»*cxi>«cm«K, 9 a 0 » 2; *c -r 

*m**>e> ©««**& *ft«**j&*-Cv / >r *. 
ft L *c £ D ft x 5rc^^n^3.5 ^ h k 9 *f 
207 . 2 0 8 t*<^#T!5c m * » * 
n L- 1 , L2tt1^»Ctt£(B^fi'CD7'Jy/ 

ffltD7iJ ^7oy/2 1 1 *c # |& -3 * ft * 
m*7 x )v?7*y?K-Cs «-^L2©iE©im« 

©£DftB«-SL 1 # £■ © x 5 *^®*^ft^» 
ztiZo Rieir2 1 2 . 2 1 4*c*ttftRerc 

X5x D7Hf/7"S'/2 1 SlCt»|RM 



a y * 2 1 1 . 2 1 3<Dtti:*j«rc*.frt£a^.;' 

r High ) IsHEtfifitStttt^JpJfCfj* 
to h m n - ( Low )-C£* 0 T y K V - h 
- h 2 1 6 K3t^»CD 7 'J ^70^21. 
2 1 3*C&efc<*n*t exclusive - or ** - h 
2 1 7UROr54«rU'M r High ) if 

*> * * & m -r z> s m *> m A2j«© 5 © 1 o re 

ffl£*X*V»o COa-C Low ) A' ^ H $t 

2 2 7 t=*x?*x*2 3 6 h**hWLZ>+ * 7 * 
'J ^**B*iklel»*iii§Lx K IB @ I* 2 2 6 * 3 

$Lt^5 *ttv»5 2tt»*y F 2 2 5 0'. 

* Z *s * 1 2 5tt^r52i»c/y -by h 

A # RES © *g 1Mb © *^^^^Do*>* 

otglSti^f 2 o©fitf5?f*5£© J: 

*x*#©©36ife©Bi x f 

5 f — h tirtft^v-ty/ff b r 1 # |g 

^^^tOSDv'^Oi&iil^LScS 5 T V 7° / 3t V 

tflfcS* 2 6 oom^jflifc^ft&^u-^^^a 



#BSH3 62-210519 (8) 
i§ & * T**- h 2 2 9 0-^OA^)iB!fCt»^ 

©o£2S|&3*t&»ffcJi*5£tt7 9 * ^ 7 a * ^ 
2 3 0 re -C E tt 3 H % h ° - * « 

©fl3ft*^Ttt*l*fcB^2 1 0 ©fEifrrc X >> , 
^*±n«^t>^»^bn^*o clr A^Hrc x 
UJ:E7 » *J * 7 * y -f2 3 Ott§£«©#A& 
«<D^r iic-fey ^iiio ? * y ? i v #>ui 
2 2 5tt*»WtttM« pal 2 0 

X 8 © PAL ~-*hlCX!>SISiSn, 

« D 0 - D SlClMt^^^^^tc^^^-t^ 

ft ho toffl^jffif tt^B7;A^I! clk k: 

qo-q5s b a 1 b a 2 me>\Ji*kfrvcm 

* * V K««HT^W:-C<1 LLLHHH 
?C X $ . ± 35 PC T HHHLLL (CX 1? «U K "TT ^ 

* &mibit'$ ti z * - * h 2 2 5 

*©7t«>K:tfi2>3»^-Q 0-Q 5 n 58 ^TTI' 

flS ft 3 *L # * f ^ *fc H tf* HHHLLL it iX & £ x 

? * tr y $ x^3jtg**x*22 5 rc x $ tfi 2> 

B R 1 ¥CX^\y-^^^m^<Df$Wim<0<B^ 

tti^^ut:^!), x iu m 21 « b a 1 

fCX%fMray;f©**tt«iCi*tt£a y 9 fit « 
© ^ * § u-s/ 3 yo^ftOflr^^jgiK^iii, 
3EPC, - * Y 2 2 5f±ft»^«-aa 

* - ' rc Js> * ^ I* J>^#j8©^7F©7ta6© 



^ ft <D * V 1/ ? # & HHHLLL it <S* L LLLHHB K 

© & SPEBB rffljl:)A;fifl|*tf-ut* * * S 
ifixYyfZtl* «> x^tt * 

!> x h 14 < 4i« -tixic i 5 % S * y ? <& 

#fS*-eLtf>fcnx ^^^ftrtooto^^T 

J: E ~ - * h 2 2 SO/BESA^JiHOOf^i&i 

# a a n o - d 5 vc&irf&Aumn&mji 
m q o - q 5 fees * * * ^ * wt -t r * h 
i3*y\>\^te*>z>o envc x *> , 7 * y/* 1 * 

*s 1> * s * 2 2 5tttt€&(s]8&*k^5£ffl*Gf»U 

*s*?'f*>7*)y?7*'y?2 4 0 tt ft SB 
E £ *C X J> ** 1 # © P4J>C * y f « 

1 & ftm#.&VC&i>tiZ>o A s — 2 4 1 tt 
*&<D X 5 «c £ :T , fiD^ffiUBHy^i:^ — 

^ - ^ - ^ # it & -c § 4^a«*cA««:fw«i 

£ fc * BJtmtr** 0 
56 93 © jft* 

*$59!W;#SS*|**©|&H8I1 © # m * J® k: 
F«3«:E«^^-c^i>, -to 



"«Baea62-210519 (9) 

* & 31 $& L x t^tfBSf^yaU - r 

■5 ix A o 

*z J * ? -f ? y 7* 7 * y 7* 2 5 0*i*l8B 

rc: X o -c v & 38 -* r * tt & 3S * * v^tttt — 
#J a © 8§* & < t 4> 5#ft8tf;##]8irc:*a>n x 

o^^u-*«iB»fai!9^*o mm ; -/ (d®& 

15 ft £ ft ( DIB f ft ) OL^bH^v-l^Wt-t 
© 29© BiglJORS*^.*?;/^? ij y y° y a y y* 
2 5 0ttfi*>»CHn^x % o t>£ 2* 35 ft 

2 5 1 - 2 5 $1>*b&LZ>**Sy?\tX1i*>>*Vi 
SfitfW^* ^ htl^lfCtt^Lt^ v - * 

* f * * 2 i>t & & ~Z ft X \s> Z s Xtt^y 

-f a, y V y y* 7 * y y* 2 5 0 # clb A 

© pal m&=>- - y h<cx !> « L < J9 /h r ) 

t4 £ I i. * , PAL i H ^ a ^ 7 a 

( ProgrannftblB Array Logic) : 

£ lfc •> * * u - * a x *C * D6B«tttofifc#£U 
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?$BaB362-210519 (10) 



P A L 2 0 X 8 

6 Q I T7 -> 7/90 >i70 



CLK/RE S 
/OC B R 1 


D 5 D 4 
IS 16 


0 3 D 2 
Q 5 Q 4 


D t 

a 3 


DO 9 
Q 2 Q 1 


SPERR /UD GND 
QO BR2 VCC 




/BR t 




/Q5* 


Q 4 * 


Q 3 * 


Q 2 * 


Q 1 * 


QO* /RES* D5 


. ****** (SHUTTLE) 
• - D 5 


/BR 2 




Q 5 * 


Q 4 * 


Q 3 * 


/RES * 


D 5 




:-25>BR2 >25 






/Q 5 * 


/Q 4 * /Q 3 * 


/RES * 


D 5 




. > + v h * (SHUTTLE) 
' = D 5 


>/q n 
/ y u 


+ 

: + : 
+ 


RES * 
/RES* 
/RES * 
/RES* 


/D 0 
/Q 0 

UD* 
/UD* 


/SPERR 
/SPERR 






: V * 9 h 

: <> 9 > > h 
: 'J > > h 


✓ O 1 
X W 1 


+ 

: + : 
+ 


RES* 
/RES* 
/RES * 
/RE S * 


/D 1 
/Q 1 

UD* 
/UD* 


a o * 

/Q 0 * 


/SPERR 
/SPERR 




: 

: -f > 9 y > > t 
; 7**y> 




+ 

: +■ : 
+ 


RES* 
/RE S * 
/RES* 
/RE S * 


/D 2 
/Q 2 

UD* 
/UD* 


Q 0 * 

/a o * 


/Q I * 
/Q i * 


/SPERR 
/SPERR 


: +-;u K 

: <r > * y ^ > h 

: 7 s 7 y > v h 


/Q 3 


+ 

: + : 
+ 


/RES* 
/RES* 
/RE S * 
/RE S * 


/D 3 

/a 3 

UD* 
/UD* 


Q o * 

/Q 0 * 


Q 1 * 
/Q I * 


Q 2 * 
/Q2 * 


/SPERR 
/SPERR 


; y * 9 h 

: Y > * y > > k 

; 'J / y h 


/Q4 


: + : 
+ 


RES* 
/RES * 
/RE S * 
/RES * 


/ D 4 
/Q 4 

UD * 
/UD* 


a o ♦ 
/q o * 


Q 1 * 
/Q I * 


a 2 * 
/a 2 * 


Q3* /SPERR 
/Q3* /SPERR 


; y * 9 h 

: -r > ? y ^ > h 

; ?9 y > > h 


/Q 5 


+ 

: + : 
+ 


RES* 
/RES* 
/RES* 
/RES* 


/D 5 
/Q 5 

UD* 
/UD* 


Q 0 * 

/Q 0 * 


Q 1 * 
/Q 1 * 


Q 2 * 

/a 2 * 


Q3* Q4* /SPERR 
/Q3* /Q4* /SPERR 


: y -te 9 h 

; Y > * y * > h 
; r ? y > y h 



CLX /RES /UD 
S 

/ P 
C R//E 
L E U O R D D 
KSDCR5 4 



B * 2* 

/OC SPERR DS D4 D2 Dl DO Q5 Q4 Q3 Q2 Ql QO BR 1 BR 2 



D D D D 
3 2 10 



CLX 
CHL 
C H L 
CHL 
C HH 
C HH 
C H H 
C HH 
C H H 
CHH 
CHL 
CHL 
CHL 
CHL 



L X H L 
L L X X 
L L X X 
L X X 
L X X 
L H X 
L H X 
L H X 
L H X 
L H X 
L H X 
L L H X 
L L H X 
L L H X 



L L L L 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 

X X X X 



CLXLLHHLHHH 
CHLLLHXXXXX 
CHLLHHXXXXX 
CHHLLHXXXXX 

CLXLLL. LHLLH 
CHHLLHXXXXX 
CHHLLHXXXXX 
CHHLHHXXXXX 
CHLLLHXXXXX 



QQQQQQ 
5 4 3 2 1 0 
HLL LL lT 
H L L L L H 
H L L L H L 
HL L L HH 
H L L L H L 
HL LL LH 
H L L L L L 
LHHHHH 
LHHHHL 
L H H H L H 
LHHHHL 
LHHHHH 
H L L L L L 
HtLLLH 

HHLHHH 
H H H L L L 
HHH L L L 
HHLHHH 

L L H L L H 
L L H L L L 
L L L H H H 
L L L H H H 
LLHLLL. 



B B 
R R 
1 

H H 
H H 
HH 
H H 
H H 
HH 
H H 
L H 
H H 
HH 
H H 
L H 
H H 
HH 

HH 
H L 
H L 
H H 

H H 
H H 
H L 
H L 
H H 



0 

+ I 
+ 2 
+ 2 
+ 2 
+ 1 

0, 
-1. 
-2 
-3 

- 2 

- 1 
0. 

+ 1 

+ 24 

+ 25 
+ 25 
+ 24 

-23 
-24 
-25 
-25 

_=±L 



BBl 



BRl 

h 9 /<ttttfia©««yy *9 f 

BS2 

BS2 iiQ.s9XYv7 



BR2 *9>**h9? 
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WBIBB62-210519 (n) 




I vc <& -ox <o 
m 1 TWn r 



4 ® s 

5 0 KC & *8 B - IftjB^tOjft^^lOSI 

1 n»«owf mm. » 3 Btt» 1 

I - lfCI43±» fFIS « © * 0? ® ® > III 4 gK 



TTWWWmm <d 



Wm° V y * <0-f o y * « ft B * 81 8 0 «t £ 

ittf^-/-^ y^t^t/o j/^ftgtia, & 
1 1 BttB 1 1 a ® - 8 1 i c0O>&^^©^ 

* * a , sbi 1 * b - « 1 1 eBKfflftiBBo 



< m a* ) > 5 - flu 



« aa a ^33± & m tit & rags* 




32 29 8 7 26 




FIG. 1 



2 1 10 5 7 23.24 




FIG. 1a 



X 



FIG. 1c 



T. 




2 /32 
-A- 



Si 



27 ^ 
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ttfiSBB 62-210519 <12> 




50 61 59 60 S3 67 62 51 52 





FIG. 5 




I 1 




feflMSOtQfiQ 

3 X If ^-VO 

-f — 7 x — A. 
I 1 



OK? 

















* 





























.a* 
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FIG. 11C 



881. L 
«*H /- N 05,1 

0,RsL H )} 0,R=H 



Bfl2*L 
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